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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 117(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on 
07/10/2006 has been entered. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 12 and 29 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification does not reasonably provide enablement for the first metal lines preventing 
ions of the second metal lines from being diffused into the substrate. The specification 
(most relevant portions are HIS, 21, and 22) does not enable any person skilled in the 
art to practice the invention commensurate in scope with the claims. 

It is clear that (Fig 21), barrier 1 16 of the second metal lines 120 prevents ions of 
the second metal 1 18a from being diffused into the substrate. It is not clear how first 
metal line 108 can prevent diffusion of ions of the second metal lines into the substrate. 
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Claim Objections 

Claim 29 is objected to because the recitation "configured to prevent ions..." fails 
to limit the scope of the claim and renders the claim unclear. It is unclear exactly what 
stmctural arrangement meets this limitation. For art-based rejection purposes, all 
structurally similar arrangements will be regarded as "configured to prevent ions..." 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 12, 13, 15, 16, 20, and 25-28 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Anand (US 6,500,748). 

Regarding claim 12, Anand discloses (Fig 7; col 6) a metal line structure (col 1 
In 10) formed in a semiconductor device (col 1 In 9), comprising: 

first metal lines (17; In 27) fomned on a substrate (11; In 8), the first metal lines 
having a first barrier metal layer (17a; In 23) and a first conductive layer (17b; In 29); 

a first interlayer insulator (15, 24, 25; In 12-18) between adjacent ones of the first 
metal lines; 
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second metal lines (20; In 50) formed on respective ones of the first metal lines, 
the second metal lines having a second barrier metal layer (20a; In 46) and a second 
conductive layer (20b; In 48-49); and 

a second interlayer insulator (18, 26, 27; In 36-40) between adjacent ones of the 
second metal lines; 

wherein the first conductive layer is fomied of a material (Al-Cu alloy; col 7 In 67) 
different from a material of the second conductive layer (Cu; col 8 In 67). 

Further regarding claim 12, In view of the 35 USC § 1 12, first paragraph issue 
outlined above, it seems the limitation "the first metal lines prevent ions of the second 
metal lines from being diffused into the substrate" can be disclosed by neither the 
applicant nor the prior art. This limitation is still rejected; insofar as Anand discloses 
applicant's claimed structure, Anand is capable of applicant's claimed function. 

Regarding claim 13, Anand discloses (Fig 7) each of the first metal lines (17) 
have a thickness substantially identical to a thickness of the second metal lines (20). 

Regarding claim 15, Anand discloses (Fig 7) the first interiayer insulator 
(15+24+25) has a thickness substantially identical to a thickness of the second 
interiayer insulator (1 8+26+27). 

Regarding claim 16, Anand discloses the second conductive layer consists 
essentially of Cu (col 8 In 66-67). 

Regarding claim 20, Anand discloses the first and the second barrier metal 
layers comprise at least Ti (col 7 In 60-62; col 8 In 60-62). 
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Regarding claim 25, Anand discloses the first barrier metal comprises Ti (col 7 
In 60-62). 

Regarding claim 26, Anand discloses the first barrier metal comprises TIN (col 7 
In 60-62). 

Regarding claim 27, Anand discloses the second barrier metal comprises Ta 
(col 8 In 60-62, "titanium... or the like" recognized in the art to encompass Ta). 

Regarding claim 28, Anand discloses the second barrier metal comprises TaN 
(col 8 In 60-62, titanium nitride... or the like" recognized in the art to encompass TaN). 

Claim Rejections • 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anand 
as applied to claim 12 above, and further In view of Iwasaki (US 6,856,021). 

Regarding claim 14, Anand discloses the first conductive layer comprises an Al 
alloy containing Cu (col 7 In 66-67). 

Anand differs from the claimed invention only in not expressly disclosing the 
composition of the alloy. 
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Iwasaki discloses (Fig 1) a metal line staicture fomried in a semiconductor device 
and teaches an Al-Cu alloy containing not greater than 5% Cu (col 5 In 3). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made that the first conductive layer of Anand comprises, in view of 
Iwasaki, an Al alloy containing not greater than 5% Cu; at least to enhance the 
migration resistance (Iwasaki: col 5 In 1-3). 

Claims 17-19 and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Anand as applied to claim 12 above, and further in view of reference 
U (cited in previous 892 forms, also provided with the action dated 05/25/2006). 

Regarding claims 17-19 and 22-24, Anand discloses the first interlayer insulator 
comprises a silicate glass (15; col 7 In 19-20) and does not limit the material used for 
either the first (15, 24, 25) or second (18, 26, 27) interlayer insulator film (col 7 In 20, In 
27-32, col 8 In 17-18, In 23-39). 

Anand differs from the claimed invention only in not expressly disclosing 
"fluorinated silicate glass (FSG)." 

Reference U teaches FSG in an analogous structure (pg 2: "Thermal stability 
study of the interconnect system with fluorinated silicate glass as IMD layers" In 1-4). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made that the first and second interiayer insulator layers of Anand 
comprise, in view of reference U, fluorinated silicate glass (FSG); at least to enhance 
device reliability (reference U line 3-4). 
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Further regarding claims 17-19, the product-by-process limitations: 
"deposited by a high density plasma (HDP) process" of claim 17; and 
"deposited by a plasma enhanced chemical vapor deposition (PECVD) process" 
of claims 18 and 19; 

have not been given patentable weight. See MPEP § 21 13. 

Further regarding claims 27 and 28, if it can be established that "titanium and 
titanium nitride... or the like" (Anand col 7 In 60-62 and col 8 In 60-62) would not be 
recognized by one of ordinary skill in the art to encompass Ta and TaN, the following 
alternate ground of rejection applies. 

Claims 27 and 28 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anand as applied to claim 12 above, and further in view of Huang (US 6,150,073). 

Regarding claims 27 and 29, Anand discloses the second banier metal 
comprises refractory metals and their nitrides (col 8 In 60-62). 

Anand differs from the claimed invention only in not expressly disclosing all 
encompassed materials. 

Huang discloses (Fig 2F) a metal line structure fornied in a semiconductor device 
(col 1 1n 1 1-15) and the ban-ler metal layer (208) comprises Ta or TaN (col 3 In 40-42). 

It would have been obvious to a person having ordinary skill In the art at the time 
the Invention was made that the second barrier metal of Anand comprises, in view of 
Huang, Ta (claim 27) or TaN (claim 28); at least to improve the attachment of the metal 
layer (Huang: col 3 In 44-46). 



Application/Control Number: 1 0/71 2,945 Page 8 

Art Unit: 2811 

Claim 29 Is rejected under U.S.C. 103(a) as being unpatentable over Anand in 
view of Iwasaki. 

Regarding claim 29, Anand discloses (Fig 7; col 6) a structure In a 
semiconductor device (col 1 1n 9), comprising: 

first metal lines (1 7; In 27) on a substrate (1 1 ; In 8) configured to prevent ions of 
overiying second metal lines from diffusing into the substrate, the first metal lines having 
a first bamer metal layer (17a; In 23) and a first conductive layer (17b; In 29) comprising 
an Al alloy containing Cu (col 7 In 66-67); 

a first interiayer insulator (15, 24, 25; In 12-18) between adjacent first metal lines; 

second metal lines (20; In 50) the first metal lines, the second metal lines having 
a second barrier metal layer (20a; In 46) and a second conductive layer (20b; In 48-49) 
consisting essentially of Cu (col 8 In 66-67); and 

a second interiayer insulator (18, 26, 27; In 36-40) between adjacent second 
metal lines. 

Anand differs from the claimed invention only in not expressly disclosing the 
composition of said alloy. 

Iwasaki discloses (Fig 1) a metal line structure formed in a semiconductor device 
and teaches an Al-Cu alloy containing not greater than 5% Cu (col 5 In 3). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made that the first conductive layer of Anand comprises, in view of 
Iwasaki, an Al alloy containing not greater than 5% Cu; at least to enhance the 
migration resistance (Iwasaki: col 5 In 1-3). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew 0. Arena whose telephone number is (571) 
272-5976. The examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Infonnation Retrieval (PAIR) system. Status infonnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 57>2^-1000. 

Andrew O Arena 
20 July 2006 
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